INTRODUCTION
As a result of concerted efforts over recent decades, there have been significant advances in myoelectric 47 prostheses design. The motors used have become smaller and more powerful, cosmetic covers have 48 become more life-like, and, of most note, multi-functional hands, such as the i-Limb (Touch Bionics, 49 Livingston, UK) and Be-Bionic (Steeper, Leeds, UK) have been developed. Yet, prosthesis users are still 50 greatly limited by the available control modalities and lack of sensory feedback from the prosthesis [1] . 51 Hence it is not surprising that such devices remain challenging to use and are often poorly utilized, or Currently, quantifying the effectiveness of a given device, or the proficiency with which it is used, 59 remains limited by the available outcome measures [4] .Clinical tests often capture self-reported 60 capabilities (e.g. Orthotics and Prosthetics Users' Survey "OPUS" [5] ), evaluate performance subjectively 61 (e.g. Assessment of capacity for myoelectric control [6] ), or measure speed of performance of a pre-62 defined set of tasks (e.g. Southampton Hand Assessment Procedure "SHAP" [7] ). Research has 63 discussed the limitations with many of these measures, such as reliance upon self-report and/or 64 observer ratings [8-10]; self-report does not directly measure the person's physical capabilities and can 65 be influenced by subject bias, and observer-dependent measures are susceptible to (inter-/intra-) rater 66 bias, which inherently reduces reliability compared to performance-based measures in which the 67 administrator does not form part of the instrument. Previous research has also shown that whilst bodied controls without known pathology [12] . Specifically, considering that motor variability (motor 74 variance across task repetition) has shown to decrease with skill acquisition [13, 14] The DTW method which assesses contributions of temporal and amplitude variability separately proved 118 particularly suitable to identify differences between left and right hemispheric stroke survivors. collected and used to track the virtual wrist joint centre. Three markers on the forearm (radial styloid, 170 ulnar styloid, and medial epicondyle) were used to define the forearm local reference frame. The 3D 171 position data were collected at 120 Hz using a twelve camera motion capture system (Motion Analysis 
Study 1 (Known-groups assessment)
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Significant differences in temporal variability (Warp Cost) were found between prosthesis-users and 223 able-bodied controls. Specifically, prosthesis users exhibited greater temporal variability than controls, 224 and this was so for all three tasks ( Figure 4 and Table 1 ). Results suggested that amplitude variability 225 was greater for prosthesis users than able-bodied across tasks, but these group differences were not 226 statistically significant (P>0.05 for all tasks, Figure 4 and Table 1 
Study 2 (Responsiveness assessment)
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Clear changes in temporal variability emerged throughout the study period ( Figure 5 (left) and Table 2 ). Table 2 ). Specifically, RMS Error slightly decreased from baseline as subjects were 238 introduced to the prosthesis simulator (P=1.000), and a further reduction in RMS Error occurred with 239 practice to use the simulator (P=0.003), interestingly to levels much lower than baseline (P=0.043). Consistent with our previous study in stroke [15] temporal variability, as compared to amplitude 272 variability, emerged as the more insightful measure. As all of the tasks studied involved acquiring and 273 releasing objects using the prosthetic hand, and since opening the hand to acquire or release an object 274 is a common challenge in prosthesis control, then hesitations upon grasp and release may be one of the 275 sources of the higher timing variability seen in prosthesis users. It is noteworthy that temporal variability 276 varied significantly across tasks (see Table 1 ), each of which involved a single grasp and release, and 
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